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INTRODUCTION 

The N a t i o n a l  Marine F i s h e r i e s  S e r v i c e ,  Southwest F i s h e r i e s  C e n t e r ,  

The 
Honolulu Labora tory  p r e p a r e s  weekly and monthly e s t i m a t e s  of s k i p j a c k  tuna 
l a n d i n g s  a s  p a r t  of i t s  r o u t i n e  moni tor ing  of f i s h e r i e s  i n  Hawaii. 
purpose of t h i s  r e p o r t  i s  t o  document t h e  procedures  used i n  making t h e s e  
estimates.  

AN OVERVIEW 

The weekly and monthly r e p o r t s  c o n t a i n  i n f o r m a t i o n  on t h e  s k i p j a c k  
tuna l a n d i n g s  made a t  t h e  cannery (Hawaiian Tuna Packers ,  Bumble Bee 
Seafoods,  I n c . )  and from t h e s e ,  estimates of t h e  s t a t e w i d e  s k i p j a c k  tuna 
landings .  The cannery l a n d i n g s  provide  t h e  raw d a t a  f o r  making such 
s t a t e w i d e  e s t i m a t e s .  

S t a t e w i d e  e s t i m a t e s  a r e  based on t h e  r e l a t i o n s h i p  between t h e  amount 
o f  c a t c h  r e p o r t e d  t o  t h e  Hawaii D i v i s i o n  of Aquat ic  Resources (HDAR) 
( s t a t e w i d e  l a n d i n g s )  and t h e  landings  made a t  t h e  cannery by t h e  Tuna Boat 
Owners Coopera t ive  (TBOC) vessels.  
d a t a  from 1964 through t h e  l a tes t  year  f o r  which complete d a t a  a r e  a v a i l -  
a b l e ,  i n  t h i s  case  1979. The r e s u l t i n g  r e l a t i o n s h i p  i s  

T h i s  r e l a t i o n s h i p  i s  computed u s i n g  

LT = 1.4121 Lc + 133,880 D .  Equat ion 1 

T h i s  r e g r e s s i o n  procedure i s  d e s c r i b e d  i n  Appendix I. 

The remainder  of t h i s  r e p o r t  w i l l  c o n s i s t  of t h e  computa t iona l  pro- 
cedures  used i n  prepar . ing t h e  weekly and monthly r e p o r t s  as w e l l  a s  v a r i o u s  
t a b l e s ,  workshee ts ,  and forms. 

TABLES , WORKSHEETS , AND FORMS 

Appendix I1 c o n t a i n s  two t a b l e s ,  two workshee ts ,  and f o u r  forms. The 
t a b l e s  a r e  used t o  make comparisons wi th  p a s t  l a n d i n g s ,  t h e  worksheets  are 
used t o  o b t a i n  i n f o r m a t i o n  on t h e  c u r r e n t  y e a r ' s  l a n d i n g s ,  and t h e  forms 
a r e  used t o  c o l l e c t  t h e  raw d a t a  and t o  p r e s e n t  summaries of c u r r e n t  weekly 
and monthly landings  and estimates. 

Tables  1 and 2 c o n t a i n  landings  recorded  i n  m e t r i c  t o n s  (MT). Work- 
s h e e t  1 c o n t a i n s  l a n d i n g s  recorded  i n  both pounds and met r ic  t o n s ,  w h i l e  
Worksheet 2 c o n t a i n s  landings  recorded  i n  pounds except  when noted  as 
m e t r i c  t o n s .  Landings a r e  recorded  i n  pounds on Form 1 and i n  m e t r i c  t o n s  
on Forms 2 ,  3 ,  and 4.  

G e n e r a l l y ,  t h e  terminology used on t h e s e  t a b l e s ,  workshee ts ,  and forms 
i s  e a s i l y  unders tood  o r  i s  e x p l a i n e d  elsewhere i n  t h i s  r e p o r t .  However, two 
terms r e q u i r e  d e f i n i t i o n s .  On Worksheet 2 ,  "days f i s h i n g "  simply r e f e r s  t o  
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t h e  number of v e s s e l s  f i s h i n g  d u r i n g  a p a r t i c u l a r  week. 
Form 2 ,  
wi th  " e f f e c t i v e "  i n d i c a t i n g  t r i p s  where s k i p j a c k  tuna  were landed and "zero 
ca tch"  i n d i c a t i n g  t r i p s  where no s k i p j a c k  tuna were landed. 

S i m i l a r l y ,  on 
I t  t r i p s "  r e f e r s  t o  t h e  number of v e s s e l s  f i s h i n g  du r ing  t h e  week 

DATA COLLECTION 

Data on cannery l and ings  of s k i p j a c k  tuna  a re  c o l l e c t e d  each  Monday 
and recorded  on Form 1 (Aku boat  landings  a t  Hawaiian Tuna P a c k e r s ) .  The 
r e p o r t i n g  week i s  7 days from Monday through Sunday. 

A l l  sa les  t o  t h e  cannery are recorded .  T h i s  may i n c l u d e  bo th  TBOC 
The " c o n t r o l  number," vesse ls  and Uni ted  F i sh ing  Agency (UFA) v e s s e l s .  

which i d e n t i f i e s  t h i s  d a t a  set  i n  t h e  Honolulu L a b o r a t o r y ' s  d a t a  management 
system, i s  3 6 .  
r e p l a c e d  by a new index  code be ing  set  up by Data Management and Techn ica l  
S e r v i c e s . )  The "boat1' codes c u r r e n t l y  used are  p resen ted  below a long  w i t h ,  
i n  p a r e n t h e s e s ,  t h e  a f f i l i a t i o n  of t h e  b o a t s :  

( I t  should be  noted  t h a t  t h e  c o n t r o l  numbers are be ing  

3 4  
51 
52 
57 
58 
6 2  
6 4  
66 
7 0  
72 
7 4  
7 5  

Anela (UFA) 
Anpel (UFA) 
B lue f in  (TBOC) 
C o r s a i r  (TBOC) 
-- Kula Kai (TBOC) 
Kilohana (UFA) 
Mar l in  (TBOC) 
Neptune (TBOC) 
- Sea Queen (TBOC) 
Lehua (UFA) 
Tradewind (TBOC) 
Yel lowf in  (TBOC) 

Although t h e y  are  no t  used i n  p r e p a r i n g  weekly and monthly r e p o r t s ,  
UFA c a t c h e s  which are  not  s o l d  t o  t h e  cannery are recorded  on a separate 
Form 1. These ca t ches  are  found a t  t h e  bottom of t h e  cannery d a t a  shee t  
( o b t a i n e d  from cannery p e r s o n n e l )  and u s u a l l y  c a t c h  by s i z e  i s  no t  
provided .  

PREPARING THE WEEKLY SKIPJACK TUNA LANDINGS REPORT 

Form 2 (Weekly s k i p j a c k  tuna l and ings  r e p o r t )  c o n s i s t s  of two 
s e c t i o n s .  The f i r s t  d e a l s  w i th  a c t u a l  cannery l and ings  of s k i p j a c k  tuna  
and t h e  second w i t h  our  e s t i m a t e s  of s t a t e w i d e  l and ings .  

S e c t i o n  I i n c l u d e s  a l l  l and ings  made d i r e c t l y  a t  t h e  tuna  cannery by 
TBOC and UFA b o a t s  as w e l l  as UFA l and ings  r e t u r n e d  t o  t h e  cannery from t h e  
market (UFA a u c t i o n ) .  Landings from t h e  neighbor  i s l a n d s  and UFA market 
sa les  are excluded.  The " l and ings  per  t r i p "  and ' ' s i ze  composi t ion" 
r e sponses  use a d i f f e r e n t  set  of l and ings ,  namely t h e  TBOC v e s s e l  l and ings  
e x c l u s i v e l y .  T h i s  procedure  i s  fo l lowed because UFA boa t s  do not  always 
land  t h e i r  e n t i r e  c a t c h  a t  t h e  cannery.  



3 

S e c t i o n  I1 p r e s e n t s  estimates ob ta ined  by u s i n g  on ly  cannery  l and ings  
by TBOC boa t s  i n  Equat ion 1. 
and UFA market sales  are not  cons ide red  cannery l and ings  i n  t h i s  e s t i m a t i o n  
procedure .  

The neighbor  i s l a n d  l a n d i n g s ,  UFA r e t u r n s ,  

Procedures  f o r  Completing S e c t i o n  I 

The procedures  fo l lowed i n  complet ing t h i s  s e c t i o n  are d e s c r i b e d  
below. 
should  be used .  

Except as noted  i n  s t e p s  4 ,  5 ,  and 6 ,  UFA r e t u r n s  and TBOC l and ings  

1. 

2. 

3 .  

4 .  

5. 

6 .  

7.  

From Form 1, add t h e  weights  of each s i z e  group t o  check t h e  boat  
t o t a l .  

Using Form 1,  o b t a i n  t h e  t o t a l  l and ings  f o r  t h e  week by adding  a l l  
t h e  boat  t o t a l s  f o r  t h e  week and then  conver t  t h i s  sum t o  m e t r i c  
t o n s  by m u l t i p l y i n g  by 0.0004536. Record on Form 2 ,  a c c u r a t e  t o  
one decimal  p l ace .  

Using Form 1, de termine  t h e  number of e f f e c t i v e  t r i p s  and zero-  
c a t c h  t r i p s .  Add t h e s e  t o  o b t a i n  t h e  t o t a l  number of t r i p s .  
Record t h e s e  on Form 2 .  

C a l c u l a t e  t h e  t o t a l  l and ings  i n  pounds f o r  TBOC v e s s e l s  on ly .  
(Use Form 1.) 
v e s s e l s .  Convert  t h i s  t o  m e t r i c  t ons .  Record t h i s  on Form 2 ,  
a c c u r a t e  t o  one decimal  p l ace .  

Div ide  t h i s  by the  number of t o t a l  t r i p s  by TBOC 

Using Form 1, c a l c u l a t e  f o r  t h e  e n t i r e  week t h e  t o t a l  weight 
landed by TBOC v e s s e l s  f o r  each s i z e  group ( l a r g e ,  medium, smal l ,  
and e x t r a - s m a l l ) .  Do not  d i f f e r e n t i a t e  ex t ra -smal l  from e x t r a -  
ex t r a - sma l l .  'There i s  no small-medium s i z e  group p r e s e n t l y .  Make 
weekly e n t r i e s  on Worksheet 2 .  Convert  l and ings  t o  m e t r i c  t o n s  
and r e c o r d  on Form 2 ,  a c c u r a t e  t o  one decimal  place.  

For s ize-composi t ion  pe rcen tages ,  d i v i d e  t h e  t o t a l  weight i n  
pounds of each  s i z e  group by t h e  t o t a l  l and ings  f o r  t h e  week ( i n  
pounds) t o  o b t a i n  t h e  pe rcen tages  f o r  each  s i z e  group. (Use on ly  
TBOC v e s s e l  l and ings . )  A s  a check,  a l l  t h e  pe rcen tages  should  add 
up t o  100%. Record on Form 2 as whole pe rcen tages .  

For comments, n o t e  a l l  d a t e s  when no f i s h i n g  e f f o r t  was expended 
and o t h e r  p e r t i n e n t  i n fo rma t ion  concern ing  weather  c o n d i t i o n s ,  
b a i t  supply ,  ne ighbor  i s l a n d  l a n d i n g s ,  and changes i n  c a l c u l a t i o n  
p rocedures .  

Procedures  f o r  Completing S e c t i o n  11 

The procedures  fo l lowed i n  complet ing t h i s  s e c t i o n  are d e s c r i b e d  
below. Only t h e  TBOC l and ings  should be used i n  t h e  s t a t e w i d e  e s t i m a t i o n s .  
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1. 

2.  

3 .  

To e s t i m a t e  t o t a l  S t a t e  l a n d i n g s  f o r  t h e  week, t a k e  t h e  t o t a l  
l a n d i n g s  i n  pounds by TBOC v e s s e l s  ( c a l c u l a t e d  i n  s t e p  4 above) 
and m u l t i p l y  t h i s  by 1.4121 ( s e e  Equat ion 1 ) .  I f  t h e  f i s h i n g  week 
i s  c o n t a i n e d  f u l l y  i n  t h e  p e r i o d  January  through May o r  October  
th rough December, s imply conver t  t h e  above product  t o  metric t o n s  
and r e c o r d  on Form 2 .  For example, cannery l a n d i n g s  of 10,000 l b  
x 1.4121 = 14,121 l b ,  and t h e n  14,121 l b  x 0.0004536 MT/lb = 6.4 
MT. However, i f  some of t h e  days f a l l  i n  t h e  p e r i o d  June through 
September,  an ad jus tment  must be added t o  t h e  product  c a l c u l a t e d  
above. The g e n e r a l  form of t h i s  adjustment  i s :  

Number of f i s h i n g  

X 133,880. 
f a l l i n g  i n  month 

T o t a l  days in month 

For example, a f i s h i n g  week of September 28, 1981 through October 
4 ,  1981 would r e s u l t  i n  an  a d d i t i o n  of (3 /30)  x (133,880) = 13,388 
p r i o r  t o  t h e  convers ion  t o  m e t r i c  t o n s  (13,388 l b  + 14,121 l b  
= 27,509 l b ;  t h e n  27,509 l b  x 0.0004536 MT/lb = 12.5 MT). 
S i m i l a r l y ,  a f i s h i n g  week of June 29, 1981 through J u l y  5 ,  1981 
would r e s u l t  i n  an  a d d i t i o n  of (2 /30)  x (133,880) + (5 /31)  
x (133,880)  = 30,518.9 where 2 i s  t h e  number of f i s h i n g  days i n  
June ,  5 i s  t h e  number of f i s h i n g  days i n  J u l y ,  30 i s  t h e  number of 
days  i n  June ,  and 31 i s  t h e  number of days i n  J u l y .  Simply add 
t h i s  ad jus tment  t o  t h e  (1.4121 x TBOC l a n d i n g s )  f i g u r e  and conver t  
t o  metric t o n s .  Record t h e  s t a t e w i d e  l a n d i n g s  estimate on Form 2 ,  
a c c u r a t e  t o  one decimal p l a c e .  

Complete t h e  weekly e n t r i e s  on Worksheet 1. The las t  column w i l l  
p r o v i d e  t h e  f i g u r e  f o r  cumula t ive  l a n d i n g s  t o  d a t e .  Record on 
Form 2 ,  a c c u r a t e  t o  one decimal p l a c e .  

The remainder  of t h e  weekly r e p o r t  f i g u r e s  can be o b t a i n e d  by 
comparing t h i s  cumula t ive  l a n d i n g s  f i g u r e  ( s t e p  2)  wi th  t h e  
a p p r o p r i a t e  weekly f i g u r e s  i n  Tables  1 and 2. Record on Form 2 ,  
a c c u r a t e  t o  one decimal  p l a c e .  Be s u r e  t o  f i l l  i n  t h e  d a t e s  used 
f o r  t h e  long-term average  c a l c u l a t i o n  and be s u r e  t o  c i r c l e  t h e  
word "above" o r  "below. I' 

PREPARING THE MONTHLY SKIPJACK TUNA LANDINGS REPORT 

P r e p a r e  t h e  monthly r e p o r t  5 working days b e f o r e  t h e  end of t h e  month. 
S e c t i o n  I u s e s  TBOC v e s s e l  l a n d i n g s  only .  S e c t i o n  I1 e s t i m a t e s  a re  
o b t a i n e d  from weekly e s t i m a t e s  which are  based on TBOC v e s s e l  l a n d i n g s  
o n l y .  
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Procedures  f o r  Completing S e c t i o n  I 

1. From Form 1 ,  f i n d  t h e  range  of v e s s e l  l and ings  f o r  TBOC v e s s e l s  
Using on ly  t h e  f o r  t h e  c u r r e n t  month ( i n c l u d i n g  zero  c a t c h e s ) .  

TBOC v e s s e l  l and ings  f o r  t h e  month, c a l c u l a t e  t h e  l and ings  pe r  
t r i p  by d i v i d i n g  t h e  sum of a l l  TBOC v e s s e l  t o t a l  l and ings  by t h e  
t o t a l  t r i p s  made by those  v e s s e l s  d u r i n g  t h e  month. Convert  t h e  
r ange  and l and ings  per  t r i p  f i g u r e s  t o  m e t r i c  t o n s  and r e c o r d  on 
Form 3 ,  a c c u r a t e  t o  one decimal  p l a c e .  (Note:  Worksheet 2 may 
be h e l p f u l  f o r  t h i s  s t e p .  Use as much of t h e  monthly d a t a  as i s  
a v a i l a b l e .  The e n t i r e  monthly d a t a  w i l l  not  be a v a i l a b l e . )  

2 .  From Form 2 ,  de te rmine  neighbor  i s l a n d  l and ings  f o r  t h i s  month. 
Convert  t h e s e  t o  m e t r i c  t o n s  i f  necessa ry  and r e c o r d  on Form 3 ,  
a c c u r a t e  t o  one decimal  p l ace .  

3 .  For t h e  s i z e  composi t ion f o r  t h e  month, u s i n g  Worksheet 2 ,  
c a l c u l a t e  t h e  t o t a l  weight i n  pounds of each s i z e  group and 
d i v i d e  each  of t h e s e  t o t a l s  by the  t o t a l  l and ings  f o r  t h e  month 
( i n  pounds) t o  o b t a i n  t h e  pe rcen tages  of t h e  t o t a l  l and ings  
c o n t r i b u t e d  by each s i z e  group. A s  a check,  t h e  pe rcen tages  
should  add up t o  100%. Record on Form 3 as whole pe rcen tages .  

Procedures  f o r  Completing S e c t i o n  I1 

1. To o b t a i n  e s t i m a t e d  s k i p j a c k  tuna l and ings  f o r  t h e  month, use  
Worksheet 2 .  Using t h e  most r e c e n t  v a l u e  i n  t h e  "cumulat ive 
t o t a l "  column, c a l c u l a t e  t h e  e s t i m a t e d  s t a t e w i d e  l and ings  f o r  t h e  
p o r t i o n  of t h e  month f o r  which you have l and ings  d a t a .  F i r s t ,  
m u l t i p l y  t h i s  v a l u e  by 1.4121. Cal l  t h i s  va lue  A .  I f  t h e  month 
i s  June ,  J u l y ,  August,  o r  September,  m u l t i p l y  133,880 by t h e  
number of days t h a t  have passed  i n  t h e  month and d i v i d e  by t h e  
number of days i n  t h e  month. Ca l l  t h i s  v a l u e  B. For any o t h e r  
month, B e q u a l s  ze ro .  Add v a l u e s  A and B t o  o b t a i n  t h e  e s t i m a t e d  
s t a t e w i d e  l and ings  f o r  t h i s  p e r i o d .  Mul t ip ly  t h i s  v a l u e  by t h e  
number of days i n  t h e  month and d i v i d e  by t h e  number of days i n  
t h e  p e r i o d .  Convert  t h i s  t o  m e t r i c  t o n s  and r e c o r d  on Form 3 ,  
a c c u r a t e  t o  one decimal  p l ace .  

2 .  Compare t h e  e s t i m a t e d  monthly l and ings  i n  m e t r i c  t o n s  ( s t e p  1 )  
w i th  a p p r o p r i a t e  estimates of monthly l and ings  from Tab les  1 
and 2. Perform t h e  n e c e s s a r y  s u b t r a c t i o n s  and r e c o r d  on Form 3 ,  
a c c u r a t e  t o  one decimal  p l ace .  Be s u r e  t o  c i r c l e  t h e  word 
"above" o r  "below. I' 

3 .  Add t h e  monthly l and ings  estimate ( s t e p  1 )  t o  t h e  cumula t ive  
monthly l and ings  es t imate  (CMLE) f o r  p r i o r  month i n  m e t r i c  t o n s  
(Worksheet 2 ) .  Record t h i s  on Form 3 ,  a c c u r a t e  t o  one decimal  
p l a c e .  
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4. Compare t h e  cumula t ive  monthly s t a t e w i d e  landings  e s t i m a t e  
( s t e p  3 )  w i t h  a p p r o p r i a t e  cumulat ive l a n d i n g s  f i g u r e s  from 
Tables  1 and 2. Perform t h e  n e c e s s a r y  s u b t r a c t i o n s  and r e c o r d  
on Form 3 ,  a c c u r a t e  t o  one decimal p l a c e .  Be s u r e  t o  c i r c l e  
t h e  word "above" o r  "below." 

5 .  Using Worksheet 2 and t h e  r e s u l t s  of s t e p  3 ,  p l o t  t h e  y e a r ' s  
e s t i m a t e d  s t a t e w i d e  cumula t ive  l a n d i n g s  on t h e  graphs  found on 
Forms 3 and 4.  

6 .  T h i s  s t e p  i s  t o  done a f t e r  a l l  d a t a  f o r  t h e  month a r e  o b t a i n e d ,  
n o t  5 working days p r i o r  t o  t h e  end of t h e  month. E n t e r  t h e  
remaining d a t a  needed t o  determine t h e  monthly landings  e s t i m a t e  
on Worksheet 2 .  

UPDATING 

The s k i p j a c k  tuna l a n d i n g s  r e p o r t  procedure w i l l  r e q u i r e  p e r i o d i c  
u p d a t i n g  a s  t h e  r e s u l t  of t h e  a v a i l a b i l i t y  of new d a t a  o r  change of 
c a l e n d a r  y e a r .  The f o l l o w i n g  p o r t i o n s  of t h e  procedure r e q u i r e  such 
u p d a t i n g  : 

1. T a b l e  1.--Mean weekly S t a t e  s k i p j a c k  tuna l a n d i n g s  (1964-79 mean). 

2 .  T a b l e  2.--1981 weekly S t a t e  s k i p j a c k  tuna l a n d i n g s .  

3 .  Equat ion  1. The r e g r e s s i o n  of t h e  HDAR r e p o r t e d  c a t c h  on TBOC 
cannery  l a n d i n g s .  

T a b l e  1 should  be updated as a d d i t i o n a l  y e a r l y  d a t a  a r e  made a v a i l a b l e  
by t h e  HDAR. Computer Program 1 ( s e e  Appendix 111) provides  t h e  1 2  monthly 
long-term a v e r a g e  c a t c h  v a l u e s  (AMFCATMT) needed f o r  t h e  r e v i s i o n  of Table  
1. These v a l u e s  should  be put  i n  t h e  "19 - monthly mean landings"  
column. The remainder  of t h e  r e v i s i o n s  t o  Table  1 a r e  based on t h e s e  new 
v a l u e s .  

T a b l e  2 should  be updated n e a r  t h e  end of t h e  ca lendar  year  so t h a t  
l a n d i n g s  comparisons may c o n t i n u e  wi th  t h e  s t a r t  of a new c a l e n d a r  y e a r .  
Use Worksheet 2 t o  update  Table  2 .  The new v a l u e s  f o r  t h e  " landings"  
column w i l l  b e  t h e  "monthly landings  e s t i m a t e s "  (MLE) v a l u e s  i n  m e t r i c  t o n s  
found i n  t h e  l a s t  column of Vorksheet  2 .  The remainder of t h e  r e v i s i o n s  t o  
T a b l e  2 a r e  based on t h e s e  new v a l u e s .  

The u p d a t i n g  of t h e  r e g r e s s i o n  i s  done a t  t h e  same t i m e  Table  1 i s  
updated.  Indeed,  Computer Program 1 which provides  t h e  new v a l u e s  f o r  
Table  1, a l s o  creates a t i m e  s h a r e  o p t i o n  (TSO) d a t a  f i l e  which may be used 
i n  t h e  r e v i s i o n  of t h e  r e g r e s s i o n .  T h i s  d a t a  set  w i l l  c o n t a i n  i n f o r m a t i o n  
i d e n t i f y i n g  t h e  year  and month, dummy v a r i a b l e s  r e p r e s e n t i n g  t h e  month ( a l l  
z e r o s  r e p r e s e n t  December), monthly TBOC v e s s e l  l a n d i n g s  i n  pounds, monthly 
c a t c h  i n  pounds a s  r e p o r t e d  t o  t h e  HDAR, average  TBOC v e s s e l  l a n d i n g s  i n  
pounds over a l l  y e a r s  f o r  t h a t  month, and average  c a t c h  i n  pounds over  a l l  
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y e a r s  f o r  t h a t  month as r e p o r t e d  t o  t h e  HDAR. 
f o r  t h e  i n c l u s i o n  of i3 s e a s o n a l  e f f e c t  on t h e  r e l a t i o n s h i p  between t h e  
independent  and dependent v a r i a b l e .  
l and ings  and c a t c h  v a l u e s  a l l o w s  f o r  a monthly long-term adjus tment .  
r e g r e s s i o n  used a t  t h i s  t i m e  makes use of t h e  dummy v a r i a b l e s  but  does not  
i n c l u d e  any long-term monthly ad jus tment .  

The dummy v a r i a b l e s  a l l o w  

The i n c l u s i o n  of t h e  “average  monthly” 
The 

The r e g r e s s i o n  a n a l y s i s  of t h i s  d a t a  set  may use  any e x i s t i n g  
r e g r e s s i o n  a n a l y s i s  package. However, SHAZAM, a program package f o r  
econometr ic  methods,  was used i n  e s t a b l i s h i n g  t h e  c u r r e n t  r e g r e s s i o n  
r e l a t i o n s h i p .  

Computer Program 2 ,  t h e  program used t o  de te rmine  t h e  a p p r o p r i a t e  
r e g r e s s i o n  equa t ion ,  can be found i n  Appendix 111. The in fo rma t ion  needed 
t o  a c c e s s  t h e  d a t a  set c r e a t e d  by Computer Program 1 and used i n  Computer 
Program 2 i s  r e p r e s e n t e d  i n  Appendix IV. Again, it should be s t r e s s e d  t h a t  
i t  i s  not  necessa ry  t o  use e v e r y  a v a i l a b l e  v a r i a b l e  i n  the TSO d a t a  se t .  
Likewise,  i t  i s  not  necessa ry  t o  use t h e  same r e g r e s s i o n  a n a l y s i s  as t h a t  
used i n  Computer Program 2 .  Computer Program 2 i s  on ly  an example of t h e  
procedure  used t o  o b t a i n  t h e  e x i s t i n g  r e g r e s s i o n  equa t ion .  
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APPENDIX I 

The r e g r e s s i o n  used i n  making t h e  e s t i m a t e s  of s t a t e w i d e  s k i p j a c k  tuna 
l and ings  i s :  

LT = 1.4121 Lc  + 133,880 D 

where : 

LT i s  t h e  e s t i m a t e  f o r  monthly s t a t e w i d e  s k i p j a c k  tuna l and ings  i n  
pounds, 

Lc i s  t h e  monthly s k i p j a c k  tuna l and ings  by TBOC v e s s e l s  a t  t h e  
cannery  i n  pounds, and 

D i s  a dummy v a r i a b l e  wi th  va lue  1 i n  June through September and 
v a l u e  0 f o r  a l l  o t h e r  months. 

Th i s  r e l a t i o n s h i p  w a s  d e r i v e d  by r e g r e s s i n g  t h e  amount of c a t c h  
r e p o r t e d  t o  t h e  HDAR on t h e  l and ings  made a t  t h e  tuna  cannery  by TBOC 
v e s s e l s .  The d a t a  used i n  t h i s  document covered a per iod  from 1964 through 
1979. Regres s ions  were t r i e d  w i t h  and wi thou t  i n t e r c e p t s  and w i t h  v a r i o u s  
monthly and s e a s o n a l  dummy v a r i a b l e s .  The above r e g r e s s i o n  was chosen a s  
t h e  b e s t .  The t -va lue  a s s o c i a t e d  w i t h  L c  was 63.731 ( d . f .  = 190) and t h e  
t -va lue  a s s o c i a t e d  w i t h  t h e  s e a s o n a l  dummy v a r i a b l e ,  D, w a s  5.4475 
( d . f .  = 190) .  The r e g r e s s i o n  accounted  f o r  n e a r l y  96% of t h e  v a r i a b i l i t y  i n  
LT . 
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Appendix I1 Tab le  1.---Mean weekly S ta te  s k i p j a c k  t u n a  l a n d i n g s  (1964-79 mean). 

-- 

,kmL = g o n t h l y  mean 1.andings 
Number of days' i n  month' 

= MDL x 7 .  
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NulduER DAILY E C K L Y  C U M .  
KOIITH LAmIHGS OF DAYS LANDXKGS LANDINOS MONTH WK W K L Y  LLONTH 

IN MONTH ( D L )  (Vn) LA h’DDINGS 

Appendix I1 Table  2.--The 1981 weekly S t a t e  s k i p j a c k  t u n a  l a n d i n g s .  

Cub!. 
NK WEEKLY 

W D I N G S  

,kMDL = Monthly l a n d i n g s  

; k * m  = DL x 7.  
Number 03 days i n  month’ 
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Appendix I1 Worksheet 1.--The 1982 estimated statewide 
skipjack tuna landings by week. * 

*Use TBOC vessel landings only.  
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Appendix I1 Worksheet 1.--Continued. 
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Appendix I1 Worksheet 2.--The 1982 worksheet t o  obtain monthly catchleffort, 
size composition, and landings estimates information.* 

"Use TBOC vessel landings only. 
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Appendix I1 Worksheet 2.--Continued. 
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Appendix I1 Worksheet 2.--Continued. 
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Appendix I1 Worksheet 2.--Continued, 
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Appendix 'I1 Form 2.--Weekly skipjack tuna r e p o r t .  

Date 

I. Cannery Landings 

To ta l  Landing8 I Je t r i c  Tons 

Trips8 Effective 

2 ero-ca t c h  

Landings Per  T r i p  Metric Tons ?! 

Sire Composition:* 

Metr ic  Tons Pe rcen t  

llarge 

E x t r a  Small 

Comments I 

The e s t ima ted  t o t a l  S t a t e  l and ings  l a s t  weok wao m e t r i c  tonti (KT), 

b r ing ing  t h e  oumulat ive l and ings  t o  d a t e  t o  hlT. This i s  MT 

ABOVE BELOR! t h e  long-term average  ( 1 9  - ) f o r  t h e  6ame per iod  and Eli' -- 
ABOVE BELm last y e a r ' s  l andings .  

fi Eaaed a o l s l y  on TBOC v e s s e l  t r i p 8  and landings .  UFA r e t u r n s  t o  cannery a r e  excluded.  
I X .  Current -year  e s t i m a t e  and l a s t - y e a r  oompariaon f i e u r e  bnsed on r e g r e s s i o n  of  Hawaii 

Divie ion  of Aquat io  Resources  r epor tod  c a t c h  on TJOC 
cornparison f i g u r e  based s o l e l y  on Aquat ic  Resourcos r epor t ed  cn tch .  

cannery l a n d i n g s ,  Long-term 
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Appendix I1 Form 3.--Monthly sk ip j ack  tuna landings report. 

MONTII YEAR 

I. Cannory Landings 

Landings of Onhu-based v e s s e l s  ranged from t o  m e t r i c  t o n s  (LIT); 

t h e i r  l a n d i n g s  p e r  t r i p  m a  MT. 0 

Landine6 sh ipped  t o  t h e  tuna cannery from neighbor ing  i s l a n d s  were: 

Eawai i blaui  U n i d e n t i f i e d  

S i r e  Composition ( P e r c e n t )  +* 

h r g e  (6.8 kg) - Medium (3.6-6.8 kg) - small (1.8-3.6 ke) - E x t r a  e m i l l  (1.8,kg) - 
11. Sta tewide  E s t i m n t i o n s  4 3 1  

The Hawaii l a n d i n g s  of sk ip jaok  tuna d u r i n g  were t ietimated a t  - UT, 
UT - MT ABOVE EELOP! the l a n d i n g s  f o r  t h e  same per iod  l o s t  yeor  and - which i s  

ABOVE BELCN t h e  1 9  - long  te rm average f o r  t h e  same per iod .  The cumulat ive -- 
UT, which i s  Id T l a n d i n g s  f rom January  through were estFmnted a t  

ABOVE IELCY: l a s t  y e a r ' s  c c n u l a t i v e  l a n d i n g s  f o r  t h e  samo per iod  ond MT ABOVE - 
E L O N  t h e  1 9  - long  t e r n  average  f o r  t h e  same p e r i o d .  _.- 

Statewide 
c umu 1 a t i ve 
landings 

(MT) 

Long- 
term 
averagr  

1901 

fi Besed so le ly  on TBOC v e s s e l  t r i p s  and l a n d i n g s .  UFA r e t u r n s  t o  cannery are erc luded .  
M' Current-year es t in€Lte and l a e t - y e a r  oomparleon flcure bafisd on regression of Hhviali 

I j iv l s ion  of Aquat ic  Resources  r e p o r t e d  c a t c h  on TYOC cnnnery lnndings .  Long-term 
conporizcn f i g u r e  based solely on Aquatio Resourcos  r e p o r t e d  c a t c h .  
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40001 
35001 

Statewide 

landings 
(MT) 2500 
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Appendix I1 Form 4 

Long- 

Month 

F igure  1 . - -Cumulat ive landings i n  t h e  Nawaiiari s k i p j a c k  tuna f f s h e r y ,  

term 
average 

1981 
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Appendix I11 

Computer Program 1 

b A T A  F G 1 ;  I N F I L E  O U T 2 ;  
I N P U T  M O N T H  1-7  Y E A H  3-4 SPECIES 5-9 C C A T L ' 3  l 3 - - l r > :  
* L I Y I T  TO SKIPJACK TUNA.  
* 
I r  SPECrFS=lOOl; 
IT FCATLRzo THEN f-CATLf- I=O;  
* S H E A T E  VUIDNTHLY SUMVARY.  

b r ? O C  S 0 9 T  O A T \ = F G l  ;HY Y E A Y  MOYTH;  
:'RCIC M E A N S  S U M  I ) A T A = f G l  NCPR I N T  ; V A R  F C A T L H  ;!?Y Y E A "  I . l LhT~r4 ;  
O U T P U T  O U T = F G 7  S U M - F C A T L D ;  

P - r O C  S S H T  @ A T A = F G 2  ; 8 Y  Y E A F :  MCPJTH; 
::'$EDGE T:&Q D Q l C l R  M n N T H L Y  S U V t J A C I F S .  

nnpc S O R T  O A T A = P T P ~ ;  BY Y C A P  MUNTH; 
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* C R E A T E  f3UWuY V A H X A B L € S  F O R  MONTH.  
1 

I F  M C ) N T H = l  T H E N  M I = I ; E L S E  M I = O ;  
I F  M O N T H r 2  T H E N  M Z = l ; E L S E  y12=3; 
I F  M O N T H r 3  T H E N  M3=1:ELSf M 3 = 0 ;  
I F  M O N T H = 4  T H F N  M4=1;ECSE M 4 = 0 ;  
rF Y O N T H = S  THEN M5=1;ELSE M 5 = 3 ;  
IF' MONTH=6 THEh M 6 = 1 ; E L S C  M d = O ;  
IF M O N T H = 7  THFN M 7 = 1 ; E L S f  M 7 = 3 ;  
I F  M i l N T H = 8  T H E N  M 8 = l  ; E L S E  MR=O; 
IF MONTH-Si T H E N  M9=1;ELSE M9=0; 
I F  Y O N T H r l 3  THEN MIO=l;ELSE M10=3; 
I F  M O N T H = l l  T H E h  M 1 1 = 1 ; E L S E  M 1 1 = 0 ;  
D Q O C  SORT D A T A = I J T P F G l  ;BY MONTH;  
* C R E A T E  A V E R A G E  LANDINGS F O R  E A C H  M C N T H  O V F R  ALL Y t f A R S e  
* 
?ROC MEANS M E A N  O A T A = H T P F C l  N Q P R I N T ; V A P  H C 4 T t  0 F C A T L ? ;  

PROC S O R T  D A T A = H T P F G L ; R Y  MONTH; 
PROC S 3RT D A T A r H T P F G 2  ; B Y  MONTH ; 

OY MONTH:  O U T P U T  O U T Z H T P F G 2  M T A N = A V H C A T t D  A V F C 4 T L O ;  

*r*EQGE MUl \cTHLy  SUVWARY A N D  A V E R A G E  L A N ! )  I Y G S  V 4 L U F S e  
3 

D A T A  HTPFG3;MERGE H T P F G 1  H T P F C ?  ;DY M f l k l H ;  
D R O C  SORT D A T A = H T P F G 3 ;  BY Y € A R  MONTH; 
DATAGSET H T P F G 3 ;  
S P R I N T  F I N A L  D A T A  SEI, 

F I L E  P R I N T ;  
PUT Y E A R  1-2 M O h T H  3-4 ldl 5-6 M 2  7-8 M.3 9-10  i.74 1 1 - 1 2  M5 13-14 
v 6  15-115 M 7  17-1F? M 8  19-20 M 9  21-23 M i 0  23-24 M 1 1  25-36 H C A T L S  31-4'7 
F C A T L B  41-50 A V H C A T L H  51-60 A V F C A T L H  6 1 - 7 3 ;  
* ' - ,AVE F I N A L  D A T A  S E T *  

FILF S A V E ;  
DUT Y E A R  1-2 MCNTH 3-4 wi  5-6 ~ 4 2  7-8 r.13 9-10 1~14 11-12 ~5 1 3 - 1 4  
'46 15-16 M 7  17-18  Mt3 19-20 M 3  21-22' M I 3  29-34 r 4 1 1  25-2b  H C A T L i  31-47 
F C 4 T L H  41-50 A V H C A T L D  51-60 A V F ' C A T L H  61 -70 ;  
* C A L C U L A T E  D A T A  NEEDEIC) FOR U P D A T I N G  T A H C F  1 .  

3 A T A  H T P F G k Z S E T  H T P F G 3 ;  

K C E P  M O N T H  A M F C A T M T  AMFCATLH:  
? Q Q C  S D R l  D A T A = H T P F G 4 ;  BY MONTH; 
P R O C  M E A N S  MFAPJ D A T A = H T P F G 4 : U Y  M O N T H ;  

A M F C A J M T z  e 0 O 0 4 5 3 h * F C A h T L R ;  A M F C A T L B = F C A T L g ;  

/ / O U T 1  D 3  U N X T = I X T R K ,  rDEFEf?)  . V O L = S C ? = X 2 1 0 1  l r " I ~ P = ( C ~ i D * " A S ' ; f r  
/ /  D C ~ = ( ~ E C F M = F S . L H E C L = 6 5 . H L K S I  ZT=650O*OCN=3) r 
/ /  L A H ~ L = ( l r S L , r I N ) r D S N = C ~ 3 ~ 1 ~ ~ 4  
/ /  93 U N I T = ( X 3 H K s  * D E F E R )  r V C L = S E ? = X % l d 1 1  r ! > I S P = ( O L D * P . ' + S S ) *  

/ /  
/ /  D O  U N I T = $ X T H K *  r D E F f R ) . V 3 L = S F o = X 2 1 9 1 1 . D ~ S P = ( O L ~ * l ' / ~ ~ r ; ) *  
/ /  D C B = ( F E t f ~ = F D , L ~ E C L = 6 ~ s ~ L K S 1 ~ ~ = ~ 5 ~ 0  rPEN=3) r 
/ /  
// D D  U N l T = f X T R K .  r D E F F R )  , V C I L = S E R = X 3 1 3 1 1  P D I S P = ( C ! L J * ~ A ~ ~ ~ )  
// 
// L A B E L z ( 4 . S L .  . I N ) r O S N = C D 3 6 1 9 6 7  
/ /  DO U N X T = ( X T R K s  * D E F E R )  r V C L = S E ? = X ? I d l l  * n I S P = ( O L ! ) . l ' . 2 5 5 )  * 
/ /  DCB= ( ~ E C f M = F R , L R F f L = 6 5 , U L ~ S X Z ~ = 6 5 ~ 0 . ~ ~ ~ = ~ )  9 

/ /  ~ c H = I ~ E c F ~ = F Y . L H E c L = ~ ~ . ~ ~ K ~ I ~ ~ = ~ ~ ~ o o , ~ ~ ~ - ~ =  3 )  . 
LABEL=(  2 9 S L  9 9 I N  1 , D S N = C n 3 6 1 9 6 5  

L A S E L =  ( 3 q S L .  9 I N )  . D S N = C D 3 6 1 Y 6 6  

DCB= { F E C F M z F E 3 r  L R E C L r 6 5  . R L K S I  ZF=6SOO 9 DF N =  3 J 
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Appendix I11 Computer Program 1.--Continued. 



T 

24  

Appendix 111 Computer Program 1.--Continued. 
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Appendix 111 

Computer Program 2 



26 

Appendix I V  

Data Se t  Name i s  T010780.HTPFG 

V a r i a b l e  
name 

Year 

Month 

M 1  

M2 

M3 

M4 

M5 

M6 

M 7  

M 8  

M9 

M10 

M 1 1  

HCATLB 

FCATLB 

AVHCATLB 

AVFCATLB 

V a r i a b l e  d e s c r i p t i o n  

Year of c a t c h  

Month of c a t c h  

Dummy va r i ab le - -1  i f  mont 

Column 
( r i g h t - j u s t i f i e d )  

i s  Janua ry ,  0 o the rwise  

Dummy va r i ab le - -1  i f  month i s  February ,  0 o the rwise  

Dummy va r i ab le - -1  i f  month i s  March, 0 o t h e r w i s e  

Dummy var iab le- -1  i f  month i s  A p r i l ,  0 o t h e r w i s e  

Dummy var iab le- -1  i f  month i s  May, 0 o the rwise  

Dummy va r i ab le - -1  i f  month i s  June ,  0 o the rwise  

Dummy var iab le- -1  i f  month i s  J u l y ,  0 o the rwise  

Dummy va r i ab le - -1  i f  month i s  August ,  0 o the rwise  

Dummy va r i ab le - -1  i f  month i s  September, 0 o the rwise  

Dummy va r i ab le - -1  i f  month i s  October ,  0 o the rwise  

Dummy va r i ab le - -1  i f  month i s  November, 0 o the rwise  

Monthly TBOC v e s s e l  l and ings  i n  pounds 

Monthly c a t c h  i n  pounds as r e p o r t e d  t o  t h e  HDAR 

Average TBOC v e s s e l  l and ings  i n  pounds over 
a l l  y e a r s  f o r  t h a t  month 

Average c a t c h  i n  pounds over  a l l  yea r s  f o r  t h a t  
month a s  r e p o r t e d  t o  t h e  HDAR 

1-2 

3-4 

5-6 

7-8 

9-10 

11-12 

13-14 

15-16 

17-18 

19-20 

21-22 

23-24 

25-26 

3 1-40 

41 -50 

51-60 

61-70 




